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Description 

This invents pertains to stabilized polyolefin or polyolefin copolymer films in contact with a pesticide to aprccesa 
forsSSpSoSin or potyolefin copdyrr.erfllrr* (or agrteuttural applications, tothe^ 

Ze^a^ 

01 "^^red amines as light stagers for polyolefins h Known. The ««^£°2 

;i£~s=.^ 

neoTiveTflects ot the application ot pesticides, special stabilizer compositions have been proposed, e.g. N-hydrocar- 

S^i^r^bination with a hydrotalcite and optional* an UV absorber (EP-A-500 073. O*^ Absfc 
!£! 5 Vl1^-A^29 731). The stabilization of a polyethylene film against a chlor^e contein.ng Pestcide by «xn- 
Sg a S hindered amhe with a hydrotateite has been reported to be better than by comb™* a stercaUy 

fiimscanbe distinctly improved by acombinatton of sterfcally hindered amanes with a metal ox.de orhydroMdeselected 
fSn ct«2 of Sc&S^m. calcium and magnesium, and hydroxides of zinc, aluminum and cate.um.Accorf.ng* 
T ^T^^lHTBDOto^ or polyoWin copolymer film in contact with a pesticide and stabilized agamst 
pffieg*£^ 

2S fmetefoxide or hydroxide selected from oxides of zinc, aluminum, calcium and magnes.um. '^SS^S£ t 
l^Zrn and calcium Accordingly, the invention also pertains to a exposition compnsmg a pestwde .and f polyolefin 
I T^Z ^SS^SJLi wtth a sterical* hfcdered amine and a metal c^de o, h Jrox.de selected from 
Lhm ot zincduminum calcium and magnesium, and hydroxides of zinc, aluminum and calcium. 
PrS^^ 

atom^S 

^r5lTc3 whose detrimental effects on the photostability ot polyolefin or polyolefin copolymer films 
2£ TJSSSSSSSS —o, include pyrethro^ 

« tK^..r^ e Hrthinrarhfl mates thio- and isothiocyanates and compounds generating these compounds, especially per 

ymers for films of the invention are mainly the materials listed below: 

1 Polvmers of monodefins and diolefins. for example polypropylene, polyisobutylene. polybut-1-ene. P^-^fh; 
li^nrine Ssoorene or potybutediene. as well as polymers of cycloolefins. for instance of cyctopentene or 

Polyolefins i e. the polymers of monoolefins exemplified in the preceding paragraph, preferably polyethylene 
and polypropylene, can be prepared by different, and especially by the following, methods: 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that normally contains one or more than one > "£ 
vVvibor VUI arthe Periodic Table. These metals usually have one or more than one hgand. *P^<*«**' 
halWes ateohcJates. esters, ethers, amines, alkyls. alkenylsandtoraryls that may be either «- or coordinated 
Tnet rneS complexes may be in the free form or fixed on substrates, typically on act,vated magnesium chio- 
2 H^Z^M*. alumina or silicon oxide. These catalysts may be soluble or soluble .n toe polym- 

» rCtaVsts can be used by themsehres in the polymerisation or further activators may be 
uSeXS metal alkyls metal hydrides, metal alkyl haHdes. metal alkyl oxides or metal a.kyto«ne^ saW 
metaS elements Z groups .a. Ila and/or Ilia ot the Periodic Table. The actuators 
veSwluithereste^ 
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Standard Oil Indiana, Ziegier (-Natta), TNZ (DuPont), metallocene or single site catalysts (SSC). 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with polyisobutylene, poly- 
propylene with polyethylene (for example PP/HDPE. PP/LDPE) and mixtures of different types of polyethylene (for 
example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, for example ethylene/pro- 
pylene copolymers, linear low density polyethylene (LLDPE) and mixtures thereof with low density polyethylene 
(LDPE), propylene/but-1 H3ne copolymers, propylene/isobutyiene copolymers, etnylene/but-1 -ene copolymers, eth- 
ylene/hexene copolymers, ethylene/methylpentene copolymers, ethylenemeptene copolymers, ethylene/octene 
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/alkyl acrylate copoly- 
mers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl acetate copolymers and their copolymers with carbon 
monoxide or ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpolymers of ethylene with 
propylene and a diene such as hexadiene, dicyctopentadiene or ethylidene-norbomene; and mixtures of such copol- 
ymers with one another and with polymers mentioned in 1) above, for example polypropylene/ethylene-propylene 
copolymers. LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-acrylic acid copolymers (EAA), 
LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon monoxide copolymers and mixtures 
thereof with other polymers, for example polyamides. 

Of major interest are polymers of monoolefins, especially a-monoolefins, for example polypropylene, polyisobuty- 
lene, polybut-1-ene, poly-4-methylpent-l-ene, as well as polymers of cycloolefins, polyethylene (which optionally can 
be crosslinked), for example high density polyethylene (HDPE), tow density polyethylene (LDPE), linear low density 
polyethylene (LLDPE), branched low density polyethylene (BLDPE), and copolymers of these monomers or with vinyl 
acetate. Preferred are polyethylene, ethylene/propylene copolymer, ethylene/vinyl acetate copolymer and polypropyl- 
ene; especially polyethylene, which is often LDPE. 

Metal oxides or hydroxides in the polyolefin or polyolefin copolymer films according the invention are mainly oxides 
of zinc, aluminum, calcium or magnesium, or hydroxides of zinc, aluminum or calcium, especially zinc oxide (ZnO), zinc 
hydroxide (ZnlOH^), ortho or meta aluminum hydroxide (AipH^), a- or aluminum oxide (Ay^), or magnesium oxide 
(MgO), for example ZnO, ZnfOH^ or MgO. Preferred are oxide or hydroxide of zinc; most preferred is zinc oxide. 

Usually, the polyolefin or polyolefin copolymer film stabilized according the invention contains from 0.01 to 5 % by 
weight of the stertcaily hindered amine and from 0.005 to 3 % by weight of the metal oxide or hydroxide, relative to the 
weight of the polyolefin or polyolefin copolymer. Advantageous ranges for both stabilizer components are from 0.025 to 
2 %, especially from 0.05 to 1 % by weight of the sterically hindered amine, and from 0.005 to 1 %, especially from 0.025 
to 0.5 % by weight of the metal oxide or hydroxide, relative to the weight of the polyolefin or polyolefin copolymer. 

In many cases, polyolefin or polyolefin copolymer films of the invention contajn a salt of a C r C3 0 (arboxylic acid, 
especially a Ce-C^rbaxylic acid; of utmost importance are salts of a C e -C 18 carboxylic acid. 

Preferred is a polyolefin or polyolefin copolymer film, in which the polyolefin or polyolefin copolymer contains one 
or more further components selected from alkaline earth metal salts, zinc salts and aluminum salts of C^-Caocarboxylic 
acid, hydrotabttes, and UV absorbers. 

Of major interest are polyolefin or polyolefin copolymer films containing a salt of a C r C3ocarboxylic acid. Metal 
carboxylates optionally to be added are mainly salts of Al, Ba, Ca, Mg, Sr or Zn. Preferred are salts of aluminum, calcium, 
magnesium or zinc, especially of C l2 *C 18 carooxylic acids. Most preferred are calcium salts, for example calcium stea- 
rate. 

Metal carboxylates are advantageously employed in an amount from 0.05 to 2 %, especially from 0.1 to 1 % by 
weight of the polyolefin or polyolefin copolymer. 

UV absorbers optionally to be added often are selected from 2-(2 , -hydroxyphenyl)benzolriazoles 1 2-hydraxy-benz- 
ophenones, oxamides and/or 2-(2-hydroxyphenyl)-1 ,3,5-triazines. Preferred are 2-(2 , -hydroxyphenyl)-benzotriazole UV 
absorbers; examples for such compounds are 2-(2 , -hydroxy-5'-methylphenyl)-benzotriazole, 2-<3\5 , -di-tert-butyl-2 , -hy- 
droxyphenyl)benzotriazole, 2-(5Mert-butyl-2*-hydroxyph8nyl)benzotriazole, 2-(2'-hydroxy-5 , -(1 ,1 ,3,3-tetramethylbutyl) 
phenyl)benzotriazole, 2-(3\5'^i-tert-butyl-2'-hydroxyp^ 2-(3*-tert-butyl-2 , -hydroxy-5 , -meth- 
ylphenyl)-5-chtoro-benzotriazole, 2-(3 , ^ec-butyl-5 , -tert-butyl-?-hydroxyphenyl)benzotriazole, 2-(2 , -hydroxy-4 , -octy- 
loxyphenyl)benzotriazole, 2-(3 , ,5 , -dMert-amyI-2 , -hydroxyphenyl)benzotriazole, 2-(3',5 , -bis-(a,a-dimethyIbenzyl)-2 , -hy- 
droxyphenyl)benzotriazole, mixture of 2-(3 , -tert-butyl-2'-hydroxy-5S2-octytaxycarbonyle%l)p 
azole, 2-(3'-tert-butyl-5'-[2-(2-ethylhe^ 

(SMert-butyk^-hydroxy-S'-^-methoxycato 2-(3 , -tert-butyl-2'-hydroxy-5'- 
(2-methc«ycarbonylethyl)phenyl)benzotriazole, 2-(3Mert-butyl-2 , 4iydroxy-5'-(2H^ 

azole, 2-(3Mert^utyk542-(2^thylhexy1oxy)^ S-p'-dodecyl^-hy- 
droxy-S'-methylphenylJbenzotriazole, and 2-(3'-tert-butyl-2'-hydroxy-5 , -(2-isooctyloxycarbonyletriyl)pheiiyto 
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zole. 2,2'-methylene-bis[4-(l ,1,3,3-tetramethyIbutyl)-6-ben20tria2ole-2-yiphenol]; the transesterification product of 2- 
[^ert-butyl-5 , ^2-methoxycarbonylethyl)-2'4iydroxyphenyl)-2H*8r^ with polyethylene glycol 300; 

[R-CH 2 CH 2 -COO(CH 2 ) 3 }j- , where R = Sf^ert-butyM'-hydroxy-S'-aH-benzotriazol^-yiphenyL 

UV absorbers are advantageously employed in an amount from 0.01 to 5 %, especially from 0.05 to 2 % by weight 
5 of the potyolefin or pofyolefin copolymer. 

Polyoiefin or polyolefin copolymer films according to the invention advantageously may contain as further component 
a hydrotalcite. 

Such hydrotalcites include compounds of formula I. 

« M 2 \^\*OH) 2 .(fir) n)H 2 0 (I) 

n 

wherein 

M 2 * is Mg, Ca, Sr, Ba, Zn, Pb, Sn and/or Ni, 

is 

M 3 * is Al, B or Bi, 

A n is an Anion of the valency n, 

20 n is a number from 1 to 4, 

x is a number from 0 to 0,5, 

p is a number from 0 to 2 and 

25 

A is OH", Cr, Br, h, C0 4 -, HC0 3 *, CH 3 COO-, C 6 H s COO-, C0 3 2 ', S0 4 2 ", 

:oo- 



F 

cc 



:oo-, 

30 (CHOHCOO) 2 2-, (CHOHUCHgOHCOO-. C^COO^ 2 -. (C^COO^ 2 ". CHgCHOHCOCT, SIO^. Si0 4 * 

Fe(CN) 6 3* p Fe(CN) 6 * B0 3 3\ PO a 3- or HP0 4 2 *. 

Preferred are hydrotalcites of the above formula I, wherein M 2 * stands for Ca 2+ , Mg 2 * or a mixture of Mg 2 * and Zn 2 *, 
A°* for C0 3 2 \ BOa 3 - or POg 3 -, 
as x is a number from 0 to 0,5 and p is a number from 0 to 2. 

Other hydrotalcites, which may be added advantageously, are compounds of formula la, 

M * + AI 2 (OH) 2x4< ^(A ,v ) 2 .pH 2 0 (la) 

wherein in formula la M 2+ stands for Mg or Zn, preferably for Mg, 
40 A 1 ** for an anion, e.g. an anion selected from the group consisting of C0 3 2 -, 

W. 

45 OH- and S 2 -, where n is the valency of the anfon, 

p stands for a positive number, preferably ranging from 0 to 5, for example from 0.5 to 5, and x and z are positive 
numbers, x ranging preferably from 2 to 6 and z being less than 2. 
Most preferred are hydrotalcites corresponding to formulae Ib-lh 

so Al 2 0 3 ^MgO.C0 2 .12H 2 0, ' (lb) 

Mg 4(S AI 2 (0H) 13 .C0 3 .3 t 5H 2 0, (Ic) 

4Mg0.AI 2 0 3 .C0 2 -9 H 2 0, (Id) 

65 4MgO.AI 2 0 3 .C0 2 .6 H 2 0, (le) 

Zn0.3MgAAI 2 0 3 .C0 2 .8-9 H 2 0, (If) 
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Zn0.3MgO.AI 2 0 3 -C0 2 .5-6 H 2 O t 



(ig) 



70 



IS 



Mg 4(5 AI 2 (OH) 13 C0 3 . 



(Ih) 



Hydrotalcites are advantageously employed in an amount from 0.01 to 5 %, especially from 0.2 to 3 % by weight 
of the potyolefin or pofyolefin copolymer. 

The sterically hindered amine can be an individual compound or a mixture of compounds. In the case of a mixture 
of compounds, the amounts given refer in each case to the total amount of sterically hindered amines used. 

A sterically hindered amine is here to be understood as meaning in particular a compound containing one or more 
trivalent groups of the formula II 



G-CH 



G-CHa- 



N 

A- 



01) 



I is saturated with 



20 



25 



30 



35 



40 



45 



SO 



65 



in which G is hydrogen or methyl and in which not more than one of the free valencies in formula I 
hydrogen and 2 or all 3 free valencies constitute bonds to carbon or hetero atoms. 

Examples for such compounds can be found in US-patents Nos. 4086204, 4108829, 4263434, 4233412, 4288593, 
4315859, 4321374, 4331586, 4413093, 4435555, 4477615, 4335242. 4376836, 4433145, 4459395, 4477615, 453368a 
4540728, 4547548, and 4740544, and in the publications EP-A-22080, EP-A-29522, EP-A-24338, EP-A-42554] 
EP-A-44499, EP-A-70386, EP-A-72009, EP-A-75849, EP-A^2244, EP-A-94048, EP-A-107615, EP-A-402889! 
EP-A-357223, and DE-A-3530666; the disclosure of these documents is regarded as part of the instant specification. ' 

In most cases, the sterically hindered amine is a cyclic sterically hindered amine, in particular a compound from the 
series of polyalkylpiperidine derivatives containing at least one group of the formula III 



CH 3 G, ^ 



G-CHf 




an) 



in which G is hydrogen or methyl, and G A and G 2 are hydrogen, methyl or together are a substituent=0; preferably the 
polyalkylpiperidine groups of the formula III are substituted in the 4 position by one or two polar substituents or a polar 
spiro ring system. 

Of importance are cyclic sterically hindered amines containing at least one group of the formula III, in which G is 
hydrogen and G 1 and G 2 are hydrogen or together are a substituent =0. 

Particularly advantageously, derivatives of 2,2,6,6-tetramethylpiperidine are employed according to the invention. 

Of importance is in particular the use of the classes of polyalkylpiperidines described below under (a) to (h), which 
carry at least one group of the formula III, as mentioned above: 

(a) compounds of the formula IV 



r GCH 



G 1 i 




_ GCH/ CH 3 



«-G 12 



(IV) 



in which n is a number from 1 to 4, G and G 1 , independently of one another, are hydrogen or methyl, 

G" is hydrogen, C^C^alkyl, C 3 -C 8 alkenyl, C 3 -C e alkynyl, (yc^ralkyl, C r C e alkanoyl, C 3 -C s alkenoyl, grycidyl or a 

group -CH2CH(OH)-Z, in which Z is hydrogen, methyl or phenyl, 

G 11 being preferably H, C 1 -C 4 alkyl, allyl, benzyl, acetyl or acryloyl and 

G 12 , in the case where n is 1, being hydrogen, C r C ie alkyl which may be interrupted by one or more oxygen atoms, 
cyanoethyl, benzyl, gtycidyl, a monovalent radical of an aliphatic, cycloaliphatic. araliphatic, unsaturated or aromatic 
carboxylic acid, carbamic acid, or phosphorus-containing acid, or a monovalent silyl radical, preferably a radical of an 
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aliphatic carboxylic acid having 2 to 18 C atoms, of a cycloaliphatic carboxylic acid having 7 to 15 C atoms, of an 
a, p -unsaturated carboxylic acid having 3 to 5 C atoms, or of an aromatic carboxylic acid having 7 to 15 C atoms, it being 
possible for the carboxylic acid in each case to be substituted in the aliphatic, cycloaliphatic or aromatic portion by 1 to 
3 groups -COOZ 12 , in which Z 12 is H, (VCjoalkyl, C 3 -C 12 aikenyl ( Cg-CTCycioalkyl, phenyl or benzyl, 
G 12 , in the case where n is 2, being C 2 -C 12 alkylene, C 4 -C 12 alkenylene, xylylene, a divalent radical of an aliphatic, 
cycloaliphatic, araliphatic or aromatic dicarboxylic acid, dicarbamic acid, or phosphorus-containing acid, or a divalent 
sityt radical, preferably a radical of an aliphatic dicarboxylic acid having 2 to 36 C atoms, of a cycloaltphatic or aromatic 
dicarboxylic acid having 8-1 4 C atoms, or of an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms, 
it being possible for the dtcarboxylic acid in each case to be substituted in the aliphatic, cycloaliphatic or aromatic moiety 
by 1 or 2 groups -COOZ 12 , 

G 12 , in the case where n is 3, being a trivalent radical of an aliphatic, cycloaltphatic or aromatic tricarboxylic acid, which 
may be substituted in the aliphatic, cycloaliphatic or aromatic moiety by -COOZ 12 , of an aromatic tricarbamic acid, or 
of a phosphorus-containing acid, or a trivalent silyl radical, and 

G 12 , in the case where n is 4, being a tetravalent radical of an aliphatic, cycloaliphatic or aromatic tetracarboxylic acid. 

The carboxylic acid radicals given include in each case radicals of the formula (*CO) n R, the meaning of n being 
given above and the meaning of R being apparent from the definition given. 

Any C 1 -C 12 alkyl substituents present are, for example, methyl, ethyl, rv-propyl, n-butyl, sec-butyl, tert-butyl, n-hexyl, 
n-octyl, 2-ethylhexyl, rvnonyl, n-decyl, n-undecyl or n-dodecyl. 

Examples of G 11 or G 12 as C r C 16 alkyl can be the groups listed above and in addition, for example, n-tridecyl, 
n-tetradecyl, n-hexadecyl or n-octadecyl. 

Examples of G 11 as C 3 -C 8 alkeny1 can be 1-propenyl, ailyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl, 
4-tert-butyl-2-bulenyl. 

G 11 as C 3 -C e alkynyl is preferably propargyl. 

G 11 as Cy-C^aralkyl is in particular phenethyi and especially benzyl. 

Examples of G 11 as ^-Cealkanoyl are formyl, propionyl, butyryl, octanoyl, but preferably acetyl and as 
C 3 -C s alkenoyl in particular acryloyl. 

G 12 as a monovalent radical of a carboxylic acid is, for example, an acetic acid, caproic acid, stearic acid, acrylic 
acid, methacrylic acid, benzoic acid or H3.5-di-tert-butyl-4-hydroxyphenyl)propionic acid radical. 

G 12 as a monovalent silyl radical is, for example, a radical of the formula -(Cjhy-SifZ 1 )^, in which j is an integer 
from the range 2 to 5, and Z and Z*. independently of one another, are C A -C 4 alkyl or -C 4 alkcxy. 

G 12 as a divalent radical of a dicarboxylic acid is, for example, a mafonic acid, succinic acid, glutaric acid, adipic 
acid, suberic acid, sebacic acid, maleic acid, itaconic acid, phthalic acid, dibutylmatonic acid, dibenzylmatontc acid, butyl 
(3,5-di-tert-butyM-hydroxyberuyl)malonic acid or bicycloheptenedicarboxylic acid radical. 

G 1 2 as a trivalent radical of a tricarboxylic acid is, for example, a trimellitic acid, citric acid or nitrilotriacetic acid radical. 

G 12 as a tetravalent radical of a tetracarboxylic acid is, for example, the tetravalent radical of butane-1 ,2,3,4-tet- 
racarboxylic acid or of pyromellrtic acid. 

G 12 as a divalent radical of a dicarbamic acid is, for example, a hexamethyienedicarbamic acid or a 2,4-toluylen- 
edicarbamic acid radical. 

Preference is given to compounds of the formula IV in which G is hydrogen, G 11 is hydrogen or methyl, n is 2, and 
G 12 is the diacyl radical of an aliphatic dicarboxylic acid having 4-12 C atoms. 

Examples of polyalkylpiperidine compounds of this class are the following compounds: 

1 ) 4-hydroxy-2,2,6.6-tetramethylpiperidine 

2) 1-allyM-hydroxy-2,2,6,6-tetramethylpiperidine 

3) 1-benzyl-4-hydroxy-2,2,6,6-tetramethylpiperidine 

4) 1 -(4-tert-butyl-2-bmenyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine 

5) 4-stearoyloxy-2,2,6,6-tetramethylpiperidine 

6) 1 -ethyW-salicyloyloxy^^.e.e-tetramethylpiperWine 

7) 4-methacryloyioxy-1 ,2,2,6,6-pentamethylpiperidine 

8) 1,2,2,6,6-pentamethylpiperidtrv»-yl-p-(3,5-di-tert-butyl-4-hydroxyphe 
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9) di(1-benzy 1-2,2,6 ,6-tet ram ethylpiperidin-4-yl) maleate 

10) di(2,2,6 t 6»tetramethylpiperidin-4-yl) succinate 

11) di(2,2,6 t 6-tetramethylpiperidtn-4-y1) glutarate 

1 2) di(2,2,6 ) 6-tetramethyipiperidin-4-yl) adtpate 

13) di(2,2,6 ( 6-tetramethylpiperidin-4-yl) sebacate 

14) di(1,2 t 2,6,6-pentamethylpiperidin-4-yl) sebacate 

1 5) di(1 ,2,3,6-tetramethyl-2,6"diethylpiperidin-4-yl) sebacate 

16) di(1-allyl-2,2,6,6-tetramethylpiperidin-4-yl) phthalate 

18) 1-acetyl-2,2,6,6-tetramethylpiperidin-4-y] acetate 

1 9) trtmellttic acid tri(2,2 1 6 1 6-tetramethylpiperidin-4-yl} ester 

20) 1 -acryloyM-benzyloxy^^.e.e-tetramethylpiperidine 

21) di(2,2,6 l 6-tetramethytpiperidin-4-yl) diethylmatonate 

22) di(1 ,2,2,6,6-pem&methylpiperidin-4-yl) dibutylmalonate 

23) di(1,2,2,6,6-perrtamethylpiperidin-4-yl) butyl(3,5-di-tert-butyl-4-hydroxybenzyl) malonate 

26) h0xane^6*^is(4<»rbarTwyloxy-1^ 

27) toluene-2' 1 4'-bis(4-carbamoy toxy-1 -n-propyl-2,2,6,6^etramethylpiperidine) 

28) dimethyl^is(2,2,6,64etramethy^ 

29) phenykris(2,2,6,64etramethylpiperkJirv4-a)cy)^ 

30) tris(1^ropyl-2 f 2 t 6,6^etramethylpiperidin-4-yI) phosphite 

31) tris(1-propyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphate 

32) bis(1 ,2 t 2,6,6-pentamethylpiperidin-4-yl) phenylphosphonale 

33) 4-hydroxy-1,2 f 2,6 l 6-pentamethylpiperWine 

34) 4-hydroxy-N-hydroxyethyh2,2 ( 6 1 6-tetramethylpiperidrne 

35) 4^ydroxy-N-(2^ydroxypropyl)-2 t 2 1 6 ) 6-tetramethylpiperidine 

36) 1 -glycidyl-4-hydroxy-2,2,6,6-tetramethy^)iperidine 
(b) compounds of the formula (V) 



CH 



Q 13 




(V) 
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in which n is 1 or 2, G, G 1 and G 11 are as defined under (a), 

G 13 is hydrogen, C^-C^lky!, C 2 -C 6 hydraxyalkyl ( C 6 -C^cycioalkyl, C7-C 6 aralkyl, Ca-C^alkanoyl. C 3 -C s alkenoyl, ben- 
zoyl or a group of the formula 



G 14 , in the case where n is 1, is hydrogen, C^-C^alkyl, C 3 -C e alkenyl, Cg-Crcycloalkyl, C^alkyl which is substituted 
by a hydrcocyl, cyano, aikoxycarbonyl or carbamide group, or is gfycidyl, a group of the formula -CH 2 -CH(OH)-2 or of 
the formula -CONH-Z, in which Z is hydrogen, methyl or phenyl; 

G 14 . in the case where n is 2, is C 2 -C 12 alkylene, C 6 -C 12 arylene, xylylene, a -CH 2 -CH(OH)-CH 2 - group or a group 
-CH 2 -CH(OH)-CH 2 -0-D-0-, in which D is CVC 10 alkylene, C 6 -C 16 arylene, C 6 -C 12 cycloaltylene, or, provided G' 3 is not 
alkanoyl, alkenoyl or benzoyl, G 14 can also be 1 -oxo-C 2 -C 12 alkylene, a divalent radical of an aliphatic, cyctoaliphatic or 
aromatic dicarboxylic acid or dicarbamic acid or also the group -CO-, or, 

in the case where n is 1 , G 13 and G 14 together can also be the divalent radical of an aliphatic, cycloaliphatic or aromatic 
1,2- or 1,3-dicarboxylic acid. 

Aryl stands for an aromatic hydrocarbon residue such as, for example, phenyl or naphthyl. Aralkyl means alkyl which 
is substituted by an aromatic hydrocarbon residue, e.g. a hydrocarbon residue having 6 to 10 carbon atoms; examples 
for aralkyl include benzyl and o-methylbenzyl. 

Any C.,-C 12 alkyl or C 1 -C 18 alkyl substrtuents present are already as defined under (a). 

Any Cs-Crcycbalkyl substrtuents present are in particular cyctohexyl. 

G 13 as C7-C e aralkyl is in particular phenylethyl or especially benzyl. G 13 as C 2 -C s hydroxyalkyl is in particular 2-hy- 
droxyethyl or 2-hydroxypropyl. 

Examples of G 13 as C 2 -C 18 alkanoyl are propionyl, butyryl, octanoyl, dodecanoyl, hexadecanoyl, octadecanoyl, but 
preferably acetyl and, as C 3 -C 6 alkenoyl, in particular acryloyl. 

Examples of G 14 as C 2 -C e alkenyl are allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl or 2-octenyI. 

Examples of G 14 as C^^alkyl substituted by a hydroxy), cyano, aikoxycarbonyl or carbamide group can be 2-hy- 
droxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl, 2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 
2-(dimethylaminocart>onyl)ethyl. 

Any C 2 -C 12 a!kylene substrtuents present are, for example, ethylene, propylene, 2,2-dimethylpropytene, tetrameth- 
ylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

Any C 6 -C 1B arylene substrtuents present are, for example, o-, m- or p-phenylene, 1 ,4-naphthylene or 4,4'-diphe- 
nylene. 

A C 6 -C 12 cyctoalkylene is in particular cyctohexylene. 

Preference is given to compounds of the formula V in which n is 1 or 2, G is hydrogen, G 11 is hydrogen or methyl, 
G 13 is hydrogen, C^-C^lkyl or a group of the formula 



and G 14 , in the case where n is 1, is hydrogen or C^C^Ikyl, and, in the case where n is 2, is Cg-Cealkylene or 
1-oxo-C 2 -C e alkylene. 

Examples of polyalkylpiperidine compounds of this class are the following compounds: 

37) N,N , -bis(2 l 2,6,6-tetramethylpiperidin4-yl)hexamethylene-1 ,6-diamine 

38) N,N'-bis(2,2 l 6,6-tetramethylpiperidin-4-y1)hexamethylene-1 t 6-diacetamide 

39) bis(2,2,6,6-tetramethylpiperidin-4-yl)amine 

40) 4-benzoylamino-2,2 1 6,6-tetramethy1piperidtne 




and 
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41 ) N 1 N , ^is(2,2,6 1 6-1etramethy!piperidin^-yj)-N,N , Kiibutyladipanritde 

42) N,N , ^is{2 l 23»6-tetfBmethylpiperidin^-yl)-N ( N , Klicyclohexyl-2^ydroxyp 

43) N l N , ^is(2 l 2,6,6-tetramethytptperidtn-4-yl)-p-xylylenediarnine 

44) N 1 N l ^is(2,23 1 6-te1ramethylpiperidin-4-y))succinediarntde 

45) di(2,2,6,6-tetramethy!piperidin-4-yl) N^2,2,6 > 6-tetramethylpiperdirv4-yl)-Mnriinodipropionate 

46) the compound of the formula 

CH 3 CH3 C 4 Ho 

CH 3 ^t/~V-N — CH^-CH(OH>— CH2 — O 

CH 3 ^CH3 




CH3-C-CH3 



CH 3 



CH 3 CH3 

— y~ N — CHa- CH(OH)- CH^- 
CH 3 CH 3 C 4 Hg 




47) 4-[bis(2-hydroxyethyl)amino]-1 ,2,2,6,6-pentamethylpiperidine 

48) 4-(3^emyl^ydroxy-5Hert4>utylbenzamto^ 

49) 4-methacrylamido-1 ,2,2,6,6-pentamethylpiperidine 
(c) compounds of the formula (VI) 

GCHg CH 3 Q i 



G -o< 0 > e,s 



(VI) 



in which n is 1 or 2, G, G 1 and G 11 are as defined under (a), and G 16 , in the case where n is 1, is C 2 -OQB\k^\er\e or 
-hydroxyalkylene or C 4 -C22acyloxyalkylene, and, in the case where n is 2, the group (-CH 2 ) 2 C(CH2-)2- 

Examples of G 16 as C 2 -C e alkylene or -hydraxyallcylene are ethylene, 1 -methylethylene, propylene, 2-ethylpropylene 
or 2-ethyl-2-hydroxymethylpropylene. 

An example of G 1 6 as C 4 -C 22 acy!oxyalkylene is 2 -ethyt-2-acetoxymethy (propylene. 

Examples of polyalkylpiperidine compounds of this class are the following compounds: 

50) 9-aza-8,8 ( 10, 1 0-tetramethyM ,5-dioxaspiro[5.5]undecane 

51 ) 9-aza-8,8, 1 0, 1 0-tetramethyl-3-ethyl-1 ,5-dioxaspiro(5.5]undecane 

52) 8-aza-2,7,7,8 ( 9,9-hexamethyl-1 ,4-dioxaspiro[4.5]decane 

53) 9-aza-3-hydroxymethyl-3-ethyl-8,8,9,10,10-pentamethyl-1 ,5-dioxaspiro[5.5]undecane 
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54) 9-aza-3^thyl-3^cetoxymet^ 

55) 2,2 l 6 l 6^etramethylpiperdine^spiro-2^1\3 , ^ioxane)-5'^piro-5 M -( 
(2« 2 h. e m t 6 B, -tetram8thylpiperidine). 

(d) Compounds of the formulae VllA, V1IB, and V1IC, compounds of the formula VIIC being preferred, 



iG 16 

rGCHg CH 3 G | 



s17 



(VHA) 



I' 



QCH, CH.S' 

CH. 1 



(vim) 



GCH. 



H 



GCH, CHjG 1 [i 



>r — ' C — N 
X CH 3 || 
O 



,17 



(VIIC) 



in which n is 1 or 2, G, G 1 and G 11 are as defined under (a), 

G 16 is hydrogen, 0,-C^lkyl, allyl. benzyl, glycidyl or C 2 -C e alkoxyalkyl and 

G 1 7 in the case where n is 1 , is hydrogen, -C 12 alkyl, C 3 -C s alkenyl, Cy-CgaraJkyl, C s -C7cycloalkyl, C^hydroxyalkyl, 
C 2 -C 6 alkoxyalkyl. C 6 -C 10 aryl, glycidyl or a group of the formula -(CH 2 )p-COO-Q or of the formula -(Cr^p-O-CO-Q, in 
which p is 1 or 2 and Q is C^-C^alkyl or phenyl, 

G 17 , in the case where n is 2, is C 2 -C 12 alkylene, C 4 -C 12 alkenylene. C 6 -C 12 arylene, a group -CHg-CHpH) 
-CH2-0-D-0-CH 2 -CH(OH)-CH 2 -, in which D is C 2 -C 10 alkylene, C 6 -C 15 arylene, C 6 -C 12 cycloalkylene, or a group 
-CH 2 CH(OZ , )CH 2 -(OCH 2 -CH(OZ')CH 2 ) 2 - ( in which Z is hydrogen, C^-C^alky!, allyl, benzyl, C 2 -C 12 alkanoylor benzoyl, 
and T 2 , independently of one another, are hydrogen, Cj-C^alkyl or C 6 -C 10 aryl or C7-C 0 aralkyl, each of which is 
unsubstituted or substituted by halogen or C r C 4 alkyl, or T t and T 2 together with the C atom linking them form a 
C 6 -C 14 cycloalkane ring. 

Any Cj-C^lkyl substituents present are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-buty!, n-hexyl, 
n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. . 

Any G r C ie alkyl substituents present can be, for example, the groups listed above and in addition, for example, 
n-tridecyl, n-tetradecyl, n-hexadecyl or noctadecyl. 

Any C 2 -C 6 alkoxyalkyl substituents present are, for example, methoxymethyl, ethoxymethyl, propoxymethyl, tert-bu- 
toxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl, tert-butoxyethyl, isopropoxyethyl or propoxypropyl. 

Examples of G 17 as C 3 -C 5 alkenyl are 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl. 

G 17 , T, and T 2 as Cy-C^aralkyl are in particular phenethyl or especially benzyl. A cycloalkane ring formed by 
and T 2 together with the C atom can be, for example, a cyclopentane, cyclohexane, cyclooctane or cyctododecane ring. 

Examples of G 17 as C 2 -C 4 hydroxyalkyl are 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl. 

G 1 7 , and T 2 as C 6 -C 10 aryl are in particular phenyl, a- or P-naphthyl, each of which is unsubstituted or substituted 
by halogen or Cj-C^alkyl. 

Examples of G 17 as C 2 -C 12 alkylene are ethylene, propylene, 2,2-dimethylpropylene, tetramethylene, hexamethyl- 
ene, octamethylene, decamethylene or dod8camethylene. 

G 17 as C 4 -C 12 alkenylene is in particular 2-butenylene, 2-pentenylene or 3-hexenylene. 
Examples of G 17 as C 6 -C 12 arylene are o-, m- or p-phenylene, 1,4-naphthylene or 4,4*-diphenylene. 
Examples of T as C 2 -C 12 alkanoyl are propionyl, butyryl, octanoyl, dodecanoyl, but preferably acetyl. 
D as C 2 -C 10 alkylene, C 6 -C 15 arylene or C 6 -C 12 cycloalkylene is as defined under (b). 
Examples of polyalkylpiperidine compounds of this class are the following compounds: 
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56) 3-benzyl-1 .3,8-triaza-7 ,7,9.9-tetramethyIspiro[4.5]decane-2,4-dione 

57) 3-n-octyM .a.B-triaza^J.g.S-tetramethylspirofA.SJdecane^^-dlone 

58) 3-allyl-1 ,3,8-lriaza-l J^^.Q-pentamethylspirofA.SJdecane-a^-dtone 

59) 3-gtycidyM ,3.8-triaza-7,7,8,9,9-pentamethylspiro[4.5]d8cane-2,4-<Jione 

60) 1 ( 3,7,7 l 8,9,9-heptamethyl-l ( 3 ) 8-triazaspiro[4.5]d6can8-2 I 4-dione 

61 ) 2-isopropyl-7,7.9,9-tetramethyl-1 -oxa-3,8-diaza-4-oxospiro{4.5)decane 

62) 2 t 2-dibutyl-7,7,9,9-tetramethyM -oxa-3 ( 8-dia2a-4-oxospiro-[4.5Jdecane 

63) 2,2,4 AtetrBm9thyl-7oxa-3,20-diaza-2 1 -oxodispiro[5. 1.11 .2]henebosane 

64) 2-butyl ( 7.7,9,9-tetramethyM -oxa^,8-diaza-3-oxospiro{4.5]decane 
and preferably: 

65) 8^cetyl-S<todecyl-1 .S.e-triaza^J.g.g-tetrame^lspir^.Sldecane^^ione 
the compounds of the following formulae: 
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— E-(A>— CH N — G 11 or — E-(A^-N N— G 11 



CH, 

7 K 



N J 

in which G and G 11 areas defined under (a) and G 1 and G 2 are hydrogen, methyl or together are a substituent =0 
Eis-O-or-NG 13 -, 

A is C 2 -C 6 alkylene or -(Cr^fe-O- and 
x is 0 or 1 , 

G 13 is hydrogen, C^-C^lkyl, Cg-Cshydroxyalkyl or C 5 -C7cycloalkyI, 

G 1B is identical to G 18 or one of the groups -NG^G 22 -OG 23 , -NHCH2OG 23 or -NfCh^OG 23 ^ 

G 20 , in the case where n is 1 , is identical to G 18 or G 19 and, if n is 2, is a group -E-B-E-, in which B is C 2 -C 8 alkylene or 

C 2 -C e alkylene which is interrupted by 1 or 2 groups -N(G 21 )-, 

G 21 is Ct -C 12 alkyl, cycbhexyl, benzyl or CT-C^ydroxyalkyl or a group of the formula 

GCH2 / CH ^G 1 



g "n~) 



CH 3 

G 22 is C 1 -C 12 alkyl, cyclohexyl, benzyl, C 1 -C 4 hydroxyalkyl, and 
G 23 is hydrogen, Cj-C^lkyl or phenyl, or 

G 21 and G 22 together are C 4 -C 5 alkylene or -oxaalkylene, for example 

-OUCH ? 

\ 

/ » 

-CHgCHa 



or a group of the formula or 



G 21 is a group of the formula 



-CHgOU 

N-G 11 
-CHaCHg 7 



H3C CH 3 

H 3 C^ N CH 3 Y 



C 4 H fl -N 

HaCjT JLCH 3 
G 11 



Any 0^ -C 12 alkyl substituents present are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n-hexyl, 
n-octyl, 2-ethyIhexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. 

Any C r C 4 hydroxyallcyl substituents present are, for example, 2-hydroxyethyl, 2-hydraxypropyl, 3-hydroxypropyl, 
2-hydroxybutyl or 4-hydroxybutyl. 

Examples of Aas Cg-Cealkylene are ethylene, propylene, 2,2-dimethylpropyiene, tetramethylene or hexamethylene. 

Examples of G 21 and G 22 together as C 4 -C 5 a(kylene or -oxaalkylene are tetramethylene, pentamethylene or 3-ox- 
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apentamethylene. 

Examples of polyalkylpiperidine compounds of this class are the compounds of the following formulae: 

CH3 



71) 



72) 



73) 



70) 



(CHsCHJjN 



HsC '\ J™* 
N— C 4 Hb 

N^N 



NtCHjCHgJj, 



H3C CH, 



H 3 C X CH 3 



N^N where R^-NH-C^CHjCHa-O— / \-CH 3 

H 3 C V CH 3 
CHj-CHj— ■ / NH 

f H h^ch, 

HN \— CHg- CH 2 - NH-JJ^ ^^J- NH- CH^— CH 2 -/ NH 
HaC^CHj Hj^CH, 



H 3 C CH 3 



14 



EP0 690 094 A1 



HgC 4 — N 



H3C CH3 



74) 



where R is 



-NHCHaCHaN-CHaCHjNH- 



iT *r N — ( » 




NH 
H 3 C' ^CHs 



H CH3 H, C ' J} 



75) R-NH-(CH2)3-lll-(CH2)2^-(CH2)3-NH-R 



H 3 C CH, 

A ^ 

r ^1 — N — ( nh 



H 3 C CH 3 




H a C 



^ H 



CH3 



76) 

where R ie 



R-NH-(CH2)3-A-(CH2)2-^-(CH2)3-NH-R 



(amine J) 
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—f Y~ N \ / 

C 4 H,-N 




CH, 



where R is 



77) R-^KCH^-ilKCHate^chya^-R 



H S C CKU 

—f Y~ N \ / N ~ CHs 

C 4 H„-N 



H 3 C' ^CH 3 



H3C 
H3C 




CH 3 
H3 



CH, 



78) 



H3C CH 3 

C 8 H 17 -N / NH 

N A N HgC CH 3 



H 3 C JLCH, 
HsC^fi CH 3 



NH(CH2) 3 



-"2 
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79) 



(80) 



CHjjCHgOH 

N-C 4 H, 
H 3 C CH, N"^N 
HO^CH 8 -»(\__N^N^\ N 



H^C 



\ / I 



-A" 

( ( N-CHjCHa-OH 

HaC^ N CH a 



CHa-CHsCHa 
CH, 

(f) oligomer a polymer compounds whose recurring structural unit contains a 2,2,6,6-tetraalkylpiperidine radical of 
the formula III, in particular polyesters, polyethers, poryamides, polyamines. polyurethanes, poryureas, potyaminotri- 
azines, poly(meth)acrylates, poly(meth)acrylamides and copolymers thereof containing such radicals. 

Examples of 2,2,6,6-poryalkylpiperidine light stabilizers of this class are the compounds of the following formulae 
m being a number from 2 to about 200. 



(81) 



O 
It 



C-CHg-CHj-C-O-CR, 



CH 3 CH 

VL 
rCH 2 -r/)-o.- 



CH, CH 



m 



82) 



Ch^-C^rj^y 



CH 3 V Ct± 0 0 CH 3 CH 3 o O 

11 " rK II II 

-C- (CHJ^C-O^^J^-CHa-C^-O-C— (CH 2 ) 4 -C — 
C *V CH 3 Ch7^CH 3 
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CHo CH, 



X C-< p — C-O-CHj-CHa-N ) — O-f— 

CH 3 / CH, 



CH 3 



90) ^-c-CHj-J- 



0=C C "a K / CH 3 

ch7^ch 3 

CH 3 

91) -f-?" CH 2-Tm 



0=C H 3 C V/ , CH 3 

C 6 H 13 -N-/>4-CH3 
HaC^CHa 



0 



H H 
i N (CHjJe N CHj-CHj— j— 

HaC CH 3 
HaC^N^CH, HaC^N^cH, 
H H 



O O 
N— (Chyg N C-_ CH 2 C- 



CH3 )Ci CH3CH 3A CH 3 
CH 3 ^H^CHa cVSpCH, 
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where R is 



95) 



I' 



Art" 



or a blanching of the chain 



N V ~7< v 
Y H 8 C X ^CH3 

C 4 H9-N 




m" and m" are each an integer from the range 0-200, on condition that m' + m" is m. 

Further examples of polymer light stabilizers are reaction products of compounds of the formula 



CH 3 , CH 3 

HN 
CH 3 / \;h 8 



— C — CHa 



NH 



with epichlorohydrin; 

polyesters obtained from butane- 1 1 2,3 t 4-tetracartx3xylic acid with a bifunctional alcohol of the formula 



HO ^ y 0 * 0 ^ °V» 

^bHf-C-c/ V C-CH^ 

CH, O-C^^-V CH 



OH 



whose carboxyl side chains originating from the tetracarboxylic acid have been esterrfied with W^.e-tetramethyl-^hy- 

droxypiperidtne; 

compounds of the formula 

CH, 

— CHj— C -CHa— CH- — 



o=c 

OR 

about one third of the radicals R being -C 2 H S and the others being 



0=C 
OCH 3 



I 



m 
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10 



IS 



20 



25 



SO 



55 



HA.CH, 
_Qn-h' 

and m being a number from the range 2 to 200; or 
copolymers whose recurring unft consists of 2 units 

and 1 unit each of 




O 



>=O=0 

N and JL 



(g) compounds of the formula IX 

GCH 2v ^CH 3 G i 



CH 3 ™ n CH 




GCHa^CH. 



(DC) 



'3 



so in which G, G 1 and G 11 are as defined under (a). 

Preference is given tocompounds of the formula IX in which G is hydrogen or methyl and G 11 is hydrogen or methyl 
Examples of such compounds are: ' 

96) 2,2,6,5-tetramethyM-piperidone (triacetoneamine) 

97) 1 ,2 t 2,6,6^entamethyl^piper!done 

98) 2,3,6-trimethyl-2 1 6-diethyM-piperidone 
40 (h) compounds of the formula X 



CH. 



45 




(X) 



^ «^IL te 88 d8,ined Und ° r (a) and G2S h a direct methylene or preferably carbonyl. as disclosed in 
DE-A-3530666; 

Particular preference for use in the composition according to the invention is given to the following amines* 
Compounds of the formula IV in which n is an integer from the range 1 to 4, G and G^ are hydrogen and 
G 11 is hydrogen a C, -C 18 alkyl, and ' 
G« in the case where n is 1 , is a radical of the formula -(CfaySKZ)^, in which J is an integer from the range 2 to 5 
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and Z and Z m , independently of one another, are Cj^alkyl or Cj-C^alkcocy, and 

G 12 , in the case where n is 2, is a radical of an aliphatic dicarboxylic acid having 2 to 1 2 C atoms which may be substituted 
by -COOZ 12 . Z 12 being C^-C^aHcyl. 

G 12 in the case where n is 3, is a radical of an aromatic tricarboxylic acid having 9 to 15 C atoms, 

G 1 2 in the case where n is 4, is a radical of an aliphatic tetracarboxylic acid having 8 to 1 2 C atoms; amines from this 

class which are of particular technical interest are those of the formulae 




(amine B) t 



(amine C), 



(amine D), 



(amine E), 



and 

esters of butane-I^.A-tetracarboxylic acid containing 2 units each of 1,2,2.6,6-pentamethyl-4^iydroxy-piperidine and 
C 13 H 27 -OH (amine F); 

compounds of the formula V in which n Is 2, G and G 1 are hydrogen, 
G 11 is hydrogen or methyl and 
G 13 is hydrogen or (VCealkyt, and 

G 14 is Ca-Cea'tyte™ or 1-oxo-C 2 -C B alky1ene; an amine from this class which is of particular technical interest is the 
compound of the formula 
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HN \—HN — C — C — NH-/ NH 
CH3 CH 3 



(amine G); 



compounds of the formula VIIC in which n is 1 , G, G 1 and G 17 are hydrogen, 
G 11 is hydrogen or methyl and 

Tt and T 2 together with the C atom linking them form a C r C 14 cyctoalkane ring; an amine from this class which is of 
particular technical interest is the compound of the formula 



(amine H); 



compounds of the formula VIII in which n is 1 or 2, 
G 18 and G 19 are a group of one of the formulae 



J \>™> 

-CH Vj-Q 11 

dh^CHa 



or — E - (A)^- 



CH3 



CH, 



\ J 

dH,CH 3 



G 11 is hydrogen or methyl, 
G 1 and G 2 are hydrogen or together are a substituent =0, 
Eis-O-or -NG 13 -, 
A is C2-C 6 alkylene, and 
x is 0 or 1 , 

G 13 is hydrogen, C^-C^lky! or cyctohexyl, 

G»>, in the case where n is 1, is identical to G 1 * and, in the case where n is 2, is a group -E-B-E-, in which B i 

C2-C 8 alkylene or C2-C B alkylene which is interrupted by 1 or 2 groups -NfG 21 )-, 

G 21 is -Cj aalkyl, cyclohexyl, benzyl or C, -C 4 hydroxyalkyl or a group of the formula 

GCHa \/ C x G 1 

or G 21 is a group of the formula 
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H 3 C / ^dH 3 




15 r^r:^ 



the compound of the formula 

H 



30 



m w pi 



40 



CH,. 

as disclosed in EP-A-107615 (amine K); 

compounds of the formula X wherein G" is hydrogen or methyl- 

and 

oligomer compounds having 2 to 10 recurring units, such as are obtainable by reaction 
0) of 

CHj CH 3 

G24 -r^"~)-o-H t 

CH 3 ^ X CH 3 



so 



SB 



(k)of 



with N y N 

HN A NH y^ N x 4 



S5!^^^5iS^^ or 14 fe hydr09en w Ci JiBalkyl - ^ and T4 - 

(I) of H 2 N-A-NH-A-NH 2 with 
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CHs 



AAA 



10 



75 



ch 3 j 



and Br-A-Br in which A is C 2 -C 6 alkylene; 
(m) of compounds of the formula 



% CH, 
C 4 H» 



» with epichloronydrin; 
(n)of 



CH, CH, CHH 0 "^ 

A — ^ C — NH 
CH/^CH, || 
O 



CH 3 Oas^^ssO 




CHj with N and 



JO 



35 



CH, 
CH 



and 



N 



(o) those of the formula 




■» in which about one third of the radicals R is -C 2 H 6 and the others are 



4S 



and m is a number from the range 2 to 10. 
» lengJT 6 ^ "* ^ ^"'^ C ° rnp ° UndS d9,er ,rom °" e «*»' with respect to their chain 

A preferred class of sterically hindered amines are those containing triazine rings 



65 



where R is 



R-NHKCH^HCH^riKCH^H-R 
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H 3 C 

C 4 H9-N 



H.C 




H 3 C>J L,CH, 

H 3 C 1CH3 
CH3 

as disclosed in US-A-410B829 and US-A-4263434 (amine J); 



CH V CH * 

X > 



as disclosed in EP-A-107615 (amine K); 
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as disclosed in US-A-4233412 (amine N); 




H 



as disclosed in US-A-4331586 (amine Q); 



27 



EP 0 690 094 A1 



35 



40 



45 



60 



ss 



HN ■ (CHgfr 



TS 



20 



25 



30 



Ns j| N (CH^ J 



CH, 



NH 

b 



m 



CH. CH. 



as disclosed in EP-A-357223 (amine R); 
the reaction product of HgN-fCH^-NI-HCHjJj-NHj with 

°Hs CH ?' 

V 1 - - 

CH3 J j 

C4H » C 4 H„ 

and Br^CHjJj-Br (above compound [95); amine U); 
and the reaction product of the compound of the formula 



CH. 



CH, 



CH3 CH, 



3 — C — CH, 
I 

-NH 



^ CH, || 
O 

with epichbrohydrin as disclosed in EP-A-402889, having the recurring structural unit 
-CH3 CH 3 ^(CHjJg 



CH-CH 9 ._( am »neW). 
OH 



wh J» ^T ,P ? -!f 9 ,0the i^Venti0n • 1,1 particUlar thB additbn °' « h08e aerica'ly hindered amines is preferred 
£?.h«« ^ ? av «T. m0leCUlar ""^ 18 h me ran " 300 to 10 - 000 > h i*** in the range loSto 
1500 to 10,000. for example 11 the range 2000 to 7500 may again be mentioned in particular 
them^r^^^^ 

. J^^!? * "l 6 8te ^!!! in, ° me pOly0 ' 8,in ° r p0lyolefin c °PO'y™'cari be effected by adding the stabilizers 
llZXZZZ ^ em ™ and - ■ other additives by the methods conventional in industiy. Incorporation can be 

"T* b f ,0f6 "ST* 8hapi " 9 ' f0f 8Xample * mMn 8 *• P u,verul8 "t components oVby adding the 
SSZZZX 1 **•**»"•'• °' * the dfe80,ved w *P— stabilizers to ft. pofjSne* 

SEiS? ^ 6VaP ° ^ ? ^ SO,Ven, • A ,Urther P"*"* ,or in «»Porating the stabilizers accoZg to 

i^eZ^^ 

The stabilizers according to the Invention or mixtures thereof can also be added to the pofyolefin or polyolefin cc- 
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polymer to be stabilized in the form of a masterbatch which contains these stabilizers in, for example, a concentration 
of from 2.5 to 25 % by weight. w 
The stabilizers according to the invention are advantageously incorporated by the following possible methods: 

- as emulsion or dispersion (e.g. to lattees or emulsion polymers) 

- as a dry mixture during the mixing of additional components or polymer mixtures 

- by direct addition to the processing apparatus (e.g. extruder, calender etc.) 

- as solution or mel 

The resulting stabilized polyolefin or polyolefin copolymer compositions can be converted into films by the conven- 
ttonal methods. 

The invention therefore also relates to a process for the stabilization of polyolefin or polyolefin copolymer films for 

bght stability and pesticide resistance, comprising incorporation of a stericaUy hindered amine and a metal oxide or 
hydrox.de eetected from oxides of zinc, aluminum, calcium and magnesium, and hydroxides of zinc, aluminum and 
cateoim. .nto the pofyolefin or polyolefin copolymer. A further subject of the invention is a greenhouse, characterized in 

B JTT * t ^ ^ ° r P ° ly0le,in copolymer film havi "8 ^P™* «9ht stability and pesticide resistance and 
stab.teedwfthaster^l^ 

and magneaum. and hydroxides of zinc, aluminum and calcium, and a process for stabilizing a polyolefin or polyolefin 
copolymer greenhouse film against detrimental effects of pesticides and light, oxygen and/or heat, which processcom- 
pnsesraor^tondastericalVh^^ aluminum 
calcium and magnesium, and hydroxides of zinc, aluminum and calcium, into said greenhouse film 

Further subjects of the invention are the use of a polyolefin or polyolefin copolymer film stabilized with a sterically 
hindered amjne and a metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and magnesium and 
hydroxides of zinc, aluminum and calcium for agricultural applications involving pesticides, especially greenhouse ao- 
pl.cat.ons and the use of a sterically hindered amine in combination with a metal oxide or hydroxide selected from oxides 
of zinc, aluminum, calcium and magnesium, and hydroxides of zinc, aluminum and calcium for the stabilization of polv- 
olefinor polyolefin copolymer films in contact with pesticides against photodegradation and damage by pesticides 

The following examples further illustrate the embodiments of the instant invention. All parts given are by weight 
unless otherwise noted. 1 a 

Example 1 : Greenhouse Application 

,^nJ£^^, ' epon ^J" 1 are mbMd via master bat* with LDPE (polyethylene of low density) pellets 

Sex SSU 5 \ S T'£ ■ by MUan °' ,tBiy) - characleriz « J * ■ ^nsity of 0.921 g/cm3 and a n»ft flow 

inaex (isrtu/2.16 kg) of 0.25, in a slow mixer. 

The master batches had. previously been prepared by extruding powdered LDPE and 10 % by weight of the sterically 
mndered amine compound A and the relevant concentrations of compounds B (= metal oxide or hydroxide) C (- salt 
of carboxylic acid) and D (hydrotalcite). 

The mixtures are blow extruded al 200»C, and films of 150 microns thickness are obtained 

backtag filmS 6XP0Sed 00 the MU,h - |acin 9 r00,o,a greenhouse in Pontecchio Marconi (Bologna, Italy) without 

The following pesticides are applied hi the greenhouse: 
™™ u ^w£tsi£®^' ltaly) ' " *" aqUe ° U8 80lU,l ° n 01 382 9 PSr li,er * meta ^««ium having 
toSrtT™"* (B ' MEX SPA " te,y) ' WhiCh 18 8 2375 % ** W/W) aqUe ° U8 80lu,ion * pemie,nrin m ° 

H 3<\ /H 3 

The greenhouse is treated with a solution of 4 liters of VAPAM in 1 0 liters of water every 6 months, and with SES- 
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METRIN (5 g in 5 liters of water) every month. 

Duringthe exposure, the performance is periodically evaluated measuring the residual ebnoation fin «y «f tho i^io, 
elongat,on of the new pofyethytane film) by means of a dynamometer at consi S ^ " 

In table 1 . the residual elongation after 16 months of exposure, corresponding to 137 kilolanalev iKh/s • an*™ no, 
unrtarea^rnonms^ 

I^Wei: Residual Elongation fin % of the Initial Hongation) after 16 Months and 22 

Months Exposure 



Compound (Concentration) 
B* C** 



Residual Elongation after 
D*** 16 months 22 months 



amine P(0.4) 


none 


none 


none 


84% 


16% 


amine P(0.4) 


(0.2) 


(0.2) 


none 


100% 


69% 


amine J(0.4) 


none 


none 


none 


64% 


8% 


amine J(0.4) 


(0.2) 


(0.2) 


none 


88% 


59% 


amine J(0.4) 


(0.2) 


(0.2) 


(0.5) 


92% 


65% 



** 
*** 



compound B is ZnO 
compound C is calcium stearate 

compound D is a hydiotalcite of formula Mg^Al^OH^C^ 
is e^r^^ 0 ' ^ SS ^ H ^ a ^^ 
Example 2: Comparison without Application of Pesticides 

For the purpose of comparison, further films prepared as in example 1 are exposed on galvanized iron and on nin„ 

Oik?: Residual Elong.ti on (to * of die Initial Eloosaion) alter 34 Months Exposure 



Compound (Concentration) 
B* C** 



Residual Elongation after 34 months 
Pine Wood Galvanized Iron 



amine J(0.4) 
amine J(0.4) 



none 
(0.2) 



none 
(0.2) 



37% 
51% 



42% 
83% 



* compound B is ZnO 
** compound C is calcium stearate 
Acomparisw, with thedata given in exarnplel.teblel.sr^ws^ 
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Example 3 



Stabilized LDPE films are manufactured by mixing ground LDPE fRIBLFNF(RFF 5>a- FMirucm ini „* t , 

an IR-FT spectrometer (IR Fourier transformation spectrometer by PeiMn Elmer) V lnCr6a8e wrth 

^ The resutts after 14 months of exposure, corresponding to 110 kib.ang.ey. are presented in the foitowing tabies 3 

TabjeJ: Residual Elongation (in % of the Initial Elongation) after 14 Months Exposure 



Compound (Concentration) 
A b* C** 



Residual Elongation after 
14 months 



amine W(0.4) 
amine W(0.4) 



none 
(0.2) 



none 
(0.2) 



25% 
47% 



amine W(0.8) none none 
amine W(0.8) (0.2) (0.2) 



amine N(0.6) none none 
amine N(0.6) (0.2) (02) 



compound B is ZnO 
compound C is calcium stearate 



30% 
93% 
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Table4: Carbonyl Increase after 14 Months Exposure 



Compound (Concentration) 
A B* C** D*** 



Carbonyl Increase after 
14 months 



amine P(0.4) 


none 


none 


none 


0.46 


amine P(0.4) 


(0.2) 


(0.2) 


none 


0.08 


amine J(0.4) 


none 


none 


none 


0.44 


amine J(0.4) 


(0.2) 


(0.2) 


none 


0.08 


amine J(0.4) 


(0.2) 


none 


none 


0.25 


amine J(0.4) 


(0.2) 


(0.2) 


(0.5) 


0.06 



* compound B is ZnO 

** compound C is calcium stearate 

*** ^poimdDisahydrotaldteoffoniiulaM^AlaCOWu-COj 

It is evident from these results, that the lifetime of the polymer film is tremendously improved when zinc oxide is 

Example 4 

29- FMrMp l rM t T biliZ ,f d K V f t l ,he """P 0 ""* "V™** *> tab'e 5 are manufactured from ground LDPE (RIBLENB8FF 
29, ENICHEM, Milano/ltaly), characterized by a density of 0.921 Q/cm* and a melt Row index (190=C/2 16 kn^of nT=e 

me results are presented in the following table 5. 
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Bble.5: Residual Elongation (in % of the Initial Elongation) after 
(corresponding to kilolangley) 



Months Exposure 



Compound (Concentration) 
A b* C** D*** 



Residue Elongation after 
months 



amine P(0.4) 


none 


none 


none 


amine P(0.4) 


(0.2) 


none 


none 


amine P(0.4) 


none 


(0.2) 


none 


amine P(0.4) 


none 


(0.2) 


(0.2) 



compound B is ZnO 
** compound C is MgO 
*** compound D is calcium stearate 



Example 5 

Stabilized LDPE films are manufactured by mixing ground LDPE (RIBLENE®FF 29; ENICHEM Milano/ltaM char- 
acterized by a density of 0.921 g/cm3 and a melt flow index (190-02.16 kg) of 0.6, wfth the compounds reported in 
tables 6 and 7 in a turbo mixer. Application of pesticides and exposure is as described in example 1 

During the exposure, the performance is periodically evaluated measuring the residual elongation (in % of the initial 
elongat|on of the new polyethylene film) by means of a dynamometer at constant speed, and the carbonyl increase with 
an IR-FT spectrometer (IR Fourier transformation spectrometer by Perkin Elmer). 

The results after months of exposure, corresponding to kilolangley, are presented in the following tables 6 and 7 
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Iable.6: Residual Elongation (in % of the Initial Elongation) after Months Exposure 



Compound (Concentration) 



Residual Elongation after 



A 


B* 


C** 


D*** months 


amine M(0.4) 


none 


none 


none 


amine M(0.4) 


(02) 


(0.2) 


none 


amine Q(0.4) 


none 


none 


none 


amine Q(0.4) 


(0.2) 


(0.2) 


none 


amine P(0.4) 


none 


none 


none 


amine P(0.4) 


(0.2) 


(0.2) 


none 


amine J(0.4) 


none 


none 


none 


amine J(0.4) 


(0.2) 


(0.2) 


none 


amine J(0.4) 


(0.2) 


none 


none 


amine J(0.4) 


(0.4) 


none 


none 


amine J(0.4) , 


(0.2) 


(0.2) 


(0.5) 



compound B is ZnO 



** compound C is calcium stearate 

*** compound D is a hydrotalcite of formula Mg^AyOH^-COj 
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TMeJ: Carbonyl Increase after Months Exposure 



40 



4S 



Compound (Concentration) 
A B* C** D*** 



Carbonyl Increase after 
months 



10 


amine W(0.4) 


none 


none 


none 




amine W(0.4) 


(0.2) 


(02) 


none 


15 


amine W(0.8) 


none 


none 


none 


amine W(0.8) 


(0.2) 


(0 2) 


11UI1C 




amine N(0.6) 


none 


none 


none 


20 


amine N(0.6) 


(0.2) 


(0.2) 


none 




amine M(0.4) 


none 


none 


none 


25 


amine M(0.4) 


(0.2) 


(0.2) 


none 




amine Q(0.4) 


none 


none 


none 


30 


amine Q(0.4) 


(0.2) 


(0.2) 


none 




amine P(0.4) 


none 


none 


none 




amine P(0.4) 


(0.2) 


(0.2) 


none 


35 











amine J(0.4) 
amine J(0.4) 
amine J(0.4) 
amine J(0.4) 
amine J(0.4) 



none 
(0.2) 
(0.2) 
(0.4) 
(0.2) 



none 
(0.2) 
none 
none 
(0.2) 



none 
none 
none 
none 
(0.5) 



compound B is ZnO 
** compound C is calcium stearate 

*** compound D is a hydrotalcite of formula Mg 4 yU 2 (OH) l3 .C0 3 
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Claims 



i^Ef l*^ COPOlymer fi,m h COnteCt wtth a P e8ticide and stabilized against photodegradation said 

Tr^^! C ° POlymer comains a hi "*red amine and a metal oxide or hydroxide*, Ed 

from oxkJss of zmc. aluminum, calcium and magnesium, and hydroxides ot zinc, aluminum S? 
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2. A polyolefin or polyolefin copolymer film according to claim 1 , in which the pesticide contains halogen andfor sulfur 
atoms. 

3. A polyolefin or polyolefin copolymer film according to claim 1. in which the polyolefin or polyolefin copolymer is 
polyethylene, ethylene/propylene copolymer. ethylene/vinyl acetate copolymer or polypropylene. 

4. A polyolefin or polyolefin copolymer film according to claim 1. in which the sterically hindered amine is a cyclic 
sterically hindered amine containing at least one group of the formula III 

CH, G, 

-0< cno 

G-CrVT 

in which G is hydrogen or methyl and G, and G 2 are hydrogen, methyl or together are =0. 

6. A polyolefin or polyolefin copolymer film according to claim 1, in which the metal oxide or hydroxide is selected from 
zinc oxide, zinc hydroxide and magnesium oxide. 

6 ' . A TJf" ° f polyolo,in copolymer film according to claim 1 , in which the polyolefin or polyolefin copolymer contains 
from0.0051o3%by weight of the metal oxide or hydroxide and from 0.01 to 5% by weight of the sterically hindered 
amine, relative to the weight of the polyolefin or polyolefin copolymer. ' 

7. A^olefinorpolydefincopolymerfilm 

one or more further components selected from alkaline earth metal salts, zinc salts and aluminum salts of 
C, -CaocarboxylK acid, hydrotaleites, and UV absorbers. 

a Z^-hydroxyphenylHjenzotriazoleUV absorber. 

9. * poVolefinw polyolefin^ 

a salt of a C, 2 -C, e carboxylic acid with aluminum, calcium, magnesium or zinc. 

10. Aporyolefinorpolyolefincopolymerfilmaccordingtoclaim?^ 
as further component a hydrotalcite. 

11 ' ft^ 0 " 88 ' c ^ ra ? eri28d 10 ** » te v™"* °V « PoVolefin or polyolefin copolymer film having improved light 
stabH^and pesterie resistance and stabilized with a sterically hindered amine and a metal oxide or hydroxide 
selected from oxides of zinc, aluminum, calcium and magnesium, and hydroxides of zinc, aluminum and calcium. 

12 * Z ,0r 8tabili2in 2, a polvole,in or ^olefin copolymer greenhouse film against detrimental effects of pesticides 
"J? 9 * ,°' prOC8SS comprtee8 incor P° ra,to " of a sterically hindered amine and a metal 

oxide or hydroxide selected from oxides of zinc, aluminum, calcium and magnesium, and hydroxides of zinc, alu- 
minum and calcium, into said greenhouse film. 

13. Use of a polyolefin or polyolefin copolymer film stabilized with a sterically hindered amine and a metal oxide or 

rltZ T^JT ""f" ? 2inC ' alUminUm ' Calcium and ^Snesium, and hydroxktes of zinc, aluminum and 
calcium, for agricultural applications involving pesticides. 

14. Use of a sterically hindered amine in combination with a metal oxide or hydroxide selected from oxides of zinc 
aluminum calcium and magnesium, and hydroxides of zinc, aluminum and calcium, for the stabilization of polyolefin 
or polyolefin copolymer films in contact with pesticides against photodegradatfen and damage by pesticides 
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